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DETAILED ACTION 

1 . Claims 2-11, 13-22 have been examined and are pending. Claims 1 and 12 have been 
canceled. 

2. Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

4. (a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 2-7, 13-16, 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Patent 7,020,501 to Elliot et al. (hereinafter Elliot) and Publication 20030204587 to Billhartz 
well as Publication 20030236866 to Light and Patent 5,1 15,433 to Baran et al. (hereinafter 
Baran). 

6. As per claim 20 and 22, Elliot teaches an apparatus for collecting data fi-om distributed 
mobile data sensors respectively associated with mobile data relay devices communicating with 

each other in an ad hoc mobile network whenever they happen to be within communication 
range of each other, said method comprising (Col. 3, lines 53-55, Elliot discloses a Sensor 
network which includes one or more distributed sensor nodes that may organize themselves into 
an ad-hoc network. Note, as Elliot discloses in fig. 2, Sensor nodes communicate with each other 
in a geographic area (claimed communication range)): 
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7. data collection means for collecting sensor data in buffer stores of each said mobile data 
relay device (fig. 4, box 435 and box 415, Elliot discloses a Sensor Unit and a Processing Unit. 
Further, as disclosed in Col. 5, lines 30-43, Sensor Units are used for detecting acoustics, 
motions, radar and the like. Also, Col. 5, lines 14-16, Elliot discloses that the Processing unit 
may perform all data processing functions for inputting, outputting and processing of data 
including data buffering and sensor node control functions); 

8. where the received sensor data is stored in its buffer store for later similar transfer to yet 
another device (Fig. 4, Box 415, Elliot discloses a Processing unit used for data buffering and 
sensor node control functions. Note, as disclosed in Fig. 4, the Processing unit is coupled to 
Sensor units. Also, as disclosed in Fig. 3, as well as Col. 4, lines 64-67, Elliot discloses that 
sensor nodes relay all messages through other sensor nodes (claimed transfer to yet another 
device)) 

9. transmitter and receiver means (Fig. 4, box 405, Elliot discloses a transmitter/receiver); 

10. Elliot does not disclose expressly status data generation means for generating a scalar 
status value in each said mobile data relay device based on current local status parameters 
including at least the amount of collected sensor data currently accumulated in its buffer store, 
and communicating respective said scalar status values between said mobile data relay devices 
that happen to be within contmiunication range of each other 
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1 1 . Billhartz discloses, in Fig. 6 as well as paragraph 0049, a mobile ad-hoc network 
including a plurality of mobile nodes that comprise a router and controller, Wherein, as disclosed 
in Fig. 7, box 56, as well as paragraph 0050, the controller of the mobile nodes includes a route 
metric info unit (claimed status data generation means) that generates a QoS route metric 
(claimed status value), where as disclosed in paragraph 0056, the QoS metrics includes available 
power, available bandwidth by the node, recent error rate, recent delay, and node queue size 
(claimed accumulation in buffer store). Note, as discloses fiirther in paragraph 0056, available 
power/bandwidth, error rate, delay and node queue size are locally known. Moreover, Billhartz 
discloses, in paragraph 0055, querying other nodes within a range for information regarding at 
least one QoS metric, and processing the QoS metric information received (claimed 
communicating respective said scalar status value); 

12. Billhartz and Elliot are analogous art because they are from similar fields of endeavor 
dealing specifically with communicating between mobile nodes in an ad-hoc network. 

13. At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to modify the system of Elliot by generating scalar status value in each mobile data relay device 
and communicating the scalar value between the mobile devices within range, as suggested by 
Billhartz. 

14. The rationale to do so would have been to enhance the Quality-of-service (QoS) in 
mobile ad hoc networks by provide allowing mobile nodes to negotiate with each other to 
manage the resources required for QoS routes (Paragraph 0009, Billhartz). 

15. Therefore it would have been obvious to combine Billhartz with Elliot for the benefit of 
enhancing QoS in a mobile ad-hoc network, to obtain the invention as specified in claim 22. 
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16. Although the combination of Elliot and Billhartz disclose a scalar status value (Paragraph 

0050, Billhartz discloses a route metric info unit that generates a QoS route metric (claimed 
scalar status value) 



17. The combination of Elliot and Billhartz do not disclose expressly: generating a scalar 
status value based on separation distance from other of said mobile data relay devices; 

18. Light discloses, in Paragraph 0014, the locations of each of the plurality of wireless nodes 
may be calculated based on the distance information obtained from each of the wireless nodes in 
the network. Further, in Paragraph 0016, Light also discloses that each of the wireless nodes are 
capable of receiving, transmitting, and relaying distance information (claimed scalar status value 
based on separation distance) of any one of the wireless nodes, which may be utilized to 
calculate relative locations of each of the wireless nodes within the wireless network. 

19. Light, Elliot and Billhartz are analogous art because they are from similar fields of 
endeavor dealing specifically with managing communications between a plurality of wireless 
mobile nodes in a network 

20. At the time of the invention it would have been obvious to one of ordinary skills in the art 
to modify the combination of Elliot and Billhartz by communicating a separation distance 
between mobile nodes, as suggested by Light. 

2 1 . The rationale to do so would have been to enhance an efficient and low cost solution for 
establishing a sensor network by self-configuring sensor nodes based on location information 
(Paragraph 0021, Light) 
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22. Therefore it would have been obvious to combine Light with Elliot and Billhartz for the 
benefit of enhancing efficiency of establishing a sensor network, to obtain the invention as 
specified in claim 22. 

23. Although the combination of Elliot, Billhartz and Light disclose storing sensor data in a 
buffer (Fig. 4, Box 415, Elliot discloses a Processing unit used for data buffering and sensor 
node control functions) 

24. The combination of Elliot, Billhartz and Light do not disclose expressly: means for 
evaluating, at each said mobile data relay device, received scalar status values from other devices 
with respect to its own scalar status value and if said evaluation satisfies a predetermined 
condition for an identified one of the other devices, then transmitting at least part of its 
accumulated data to said identified other device. 

25. Further, as Baran discloses, in Col. 3, lines 65-68, as well as Col. 4, lines 1-10, each node 
of the network, collects or is otherwise provided with information about the quality of 
communication between itself and its neighboring nodes within its communication range. When 
a data packet has been received at a node, it is routed further (claimed transmitting at least part of 
its accumulated data) through the network based on criteria (claimed predetermined condition), 
where the criteria includes distance (claimed scalar status value). Note, as disclosed in col. 8, 
lines 3-7, the forwarding of data to a next node is based on distance, thus, each node will 
evaluate the distance between itself and a neighboring node to determine the most optimal node 
to forward data to. Also note, as disclosed in Col. 9, lines 65-68, the distance information is 
computed based on received packet information. Also see Col. 3, lines 48-64 as well as col. 7 
lines 11-22. 
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26. Elliot, Billhartz, Light and Baran are analogous art because they are from same field of 
endeavor dealing specifically with managing communication of mobile nodes in a network. 

27. At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to modify combination of Elliot, Billhartz and Light, to evaluating received information 
and forward accumulated data based on a predetermined condition, as suggested by Baran. 

28. The suggestion/motivation for doing so would have been maximize power efficiency of 
mobile nodes when routing data packets on a network (Col. 3, lines 59-64, Baran) 

29. Therefore, it would have been obvious to combine Baran with Elliot, Billhartz and Light 
for the benefit of maximizing power efficiency of mobile nodes when routing data packets, to 
obtain the invention as specified in claim 22. 

30. As per claim 2, the combination of Elliot, Billhartz, Light, and Baran teach means for 
receiving payload data transmitted by other similar devices (Fig. 6, box 42, 
"transmitter/receiver", Billhartz). 

31. As per claim 3, the combination of Elliot, Billhartz, Light, and Baran teach a data source 
(Paragraph 0034, Billhartz discloses a source node). 

32. As per claim 4, the combination of Elliot, Billhartz, Light, and Baran teach wherein the 
selection means is arranged to only identify a suitable receiving device if the scalar status value 
meets one or more threshold criteria (Paragraph 0050, Billhartz discloses a route selection unit 
that selects a route to the destination node (claimed receiving device) based upon the QoS route 
metrics (claimed threshold criteria)). 
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33. As per claim 5, the combination of Elliot, Billhartz, Light, and Baran teach a threshold 
criterion is that the remaining battery power is at least sufficient to transmit all the data currently 
in the buffer (Paragraph 0066, Billhartz discloses that a node uses criteria for deciding whether to 
support a given flow request, for example, a node that is running low on battery power may not 
want to support a given traffic flow). 

34. As per claim 6, the combination of Elliot, Billhartz, Light, and Baran teach having 
means for selecting a threshold criterion as a function of elapsed time from a predetermined start 
point (Paragraph 0050, Billhartz discloses a route selection unit that selects a route to the 
destination node based upon the QoS route metrics (claimed threshold criterion). Where, as 
disclosed in paragraph 0053, the QoS metric includes end-to-end delay (claimed elapsed time). 
Also see paragraph 0076). 

35. As per claim 7, the combination of Elliot, Billhartz, Light, and Baran teach condition- 
monitoring means for monitoring expected lifetime of the device (Paragraph 0053, Billhartz 
discloses that a QoS metric may be based on available power.), 

36. and adjusting the scalar status value accordingly (Paragraph 0058, Billhartz discloses that 
a node that finds itself forwarding many packets, whose battery is running out may advertise his 
routes and connectivity to certain other nodes with a tag that disallows all but the most important 
(high priority) packets). 
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37. As per claim 13, the combination of Elliot, Billhartz, Light, and Baran teach wherein 
data is only transmitted from a first device to a second device located in its forwarding direction 
if the scalar status value derived from the status data meets one or more predetermined threshold 
criteria (Paragraph 0058, Billhartz discloses that a node that finds itself forwarding many 

packets, whose battery is running out may advertise his routes and connectivity to certain other 
nodes with a tag that disallows all but the most important (high priority) packets). 

38. As per claim 14, the combination of Elliot, Billhartz, Light, and Baran teach wherein a 

threshold criterion is that the remaining battery power is at least sufficient to transmit all the data 
currently in the buffer (Paragraph 0066, Billhartz discloses that a node uses criteria for deciding 
whether to support a given flow request, for example, a node that is running low on battery 
power may not want to support a given fraffic flow). 

39. As per claim 15, the combination of Elliot, Billhartz, Light, and Baran teach wherein the 
status data includes a measure of the expected lifetime of the device (Paragraph 0053, Billhartz 
discloses that a QoS metric may be based on available power.). 

40. As per claim 16, the combination of Elliot, Billhartz, Light, and Baran teach wherein 
payload data is transmitted, by means of one or more of the wireless relay devices, to a target 
sink device defined by a predetermined scalar status value (Paragraph 0050, Billhartz discloses a 
route selection unit that selects a route to the destination node (claimed receiving device) based 
upon the QoS route metrics (claimed scalar status data)). 
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41. As per claim 21 and 23, the combination of Elliot, Billhartz, Light, and Baran teach 
wherein: at least one higher powered data sink station also communicates with said mobile data 
relay devices when they happen the happen to be within communication range (Col. 3, lines 44- 
49, Elliot discloses monitor points may operate as sinks for sensor measurements made at nearby 
sensor nodes. Also see fig. 2); 

42. and said data sink station communicates (Col. 3, lines 31-37 Elliot discloses schedule 
messages containing sensor node transmit and receive scheduling data) 

43. a scalar status value which, when received by a data relay device, will be evaluated 
(Billhartz discloses in Fig. 7, box 56, as well as paragraph 0050, the controller of the mobile 
nodes includes a route metric info unit (claimed status data generation means) that generates a 
QoS route metric (claimed status value)) 

44. so as to cause the data sink station to be identified as the recipient of accumulated sensor 
data from the buffer store of that data relay device (Col. 3, lines 31-41, Elliot discloses that a 
Monitor Point (claimed sink) may broadcast scheduling messages which that include 
identification data for a monitor point and the number of hops to reach each identified monitor 
point. The messages permit sensor nodes to determine a minimum hop path to a monitor point.). 

45. Claims 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination 
of Elliot, Billhartz, Light, Baran as applied to claims 2-7, 13-16 and 20-23 above, and further in 
view of NPL document Non-Patent Literature, "Power-Aware Localized Routing in Wireless 
Networks" by Ivan et al (Hereinafter Ivan). 



Application/Control Number: 10/568,496 Page 1 1 

Art Unit: 2467 

46. As per claim 8, the combination of Elliot, Billhartz, Light, and Baran do not expressly 
disclose: wherein the separation distance b etween devices is determined from the power required 
to make a transmission between them 

47. the combination of Elliot, Billhartz, Light, and Baran do not disclose expressly: wherein 
the separation between devices is determined from the power required to make a transmission 
between them. 

48. However Ivan discloses that if nodes can adjust their transmission power by knowing the 
location of their neighbors, then a power metric can be used that depends on distance between 
nodes. The distance between neighboring nodes can be estimated on the basis of incoming signal 
sfrengths. Section 1.1 titled "Minimize energy required per routing task". 

49. Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the combination of Elliot, Billhartz, Light, and Baran, by using power 
requirement as a metric for determining the distance between nodes as suggested by Ivan. 



50. The rationale to do so would have been to minimize power/energy consumption of 

mobile devices in an ad-hoc network by obtaining a measuring criterion for routing data that. 
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5 1 . Claims 9-11, 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Elliot, Billhartz, Light, and Baran as appUed to claims 2-7, 13-16 and 20-23 
above, and further in view of Patent 6,735,448 to Krishnamurthy et al (hereinafter 
Krishnamurthy) 

52. As per claim 9, the combination of Elliot, Billhartz, Light, and Baran do not expressly 
disclose: means for determining the power that would be required to transmit payload data to an 
identified receiving device, and means for generating a scalar status value related to that power 
requirement. 

53. However, in Col. 5, lines 19-27, Krishnamurthy discloses that each node in the wireless 
ad-hoc network is equipped with a squelch circuit wherein the squelch circuit requires that the 

received signal power be greater than a minimum power level, MinRecvPower. The value of 
MinRecvPower helps determine the power level at which a mobile node has to transmit in order 
to directly reach a neighboring node. 

54. Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the combination of Elliot, Billhartz, Light, and Baran, by using power 
requirement as a metric or link cost used for determining routing information as suggested by 
BCrishnamurthy. 

55. The rationale to do so would have been to improve the efficiency of an ad-hoc network 
while minimizing power consumption. 
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56. As per claim 10, the combination of Elliot, Billhartz, Light, Baran and Krishnamurthy 
teach wherein the identified receiving device on which the power determination is based on the 
device selected for transmission on a previous determination (Col. 5, lines 7-17, Krishnamurthy 
discloses that link costs are chosen to be the transmitted powers. Therefore, the objective is to 
route the packet from the source to the destination through the minimum power path. Note, since 
link costs are based on transmitted powers, the same receiving device may be selected more then 
once if it is determined that the same receiving device is to be used in order to achieve the 
minimum power path). 

57. As per claim 17, the combination of Elliot, Billhartz, Light, Baran and Krishnamurthy 
teach wherein the power that would be required to transmit payload data to an identified 
receiving device is determined, and a scalar status value is generated related to that power 
requirement (Col. 5, lines 19-27, Krishnamurthy discloses that Each node in the wireless ad-hoc 
network is equipped with a squelch circmt wherein the squelch circuit requires that the received 
signal power be greater than a minimum power level, MinRecvPower. The value of 
MinRecvPower helps determine the power level at which a mobile node has to transmit in order 
to directly reach a neighboring node. Furthermore, in Col. 5, lines 7-17, Krishnamurthy discloses 
that link costs are chosen to be the transmitted powers.). 
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58. As per claim 18, the combination of Elliot, Billhartz, Light, Baran and Krishnamurthy 
teach wherein the identified receiving device on which the power determination is based is the 
device selected for transmission on a previous determination (Col. 5, lines 7-17, Krishnamurthy 
discloses that link costs are chosen to be the transmitted powers. Therefore, the objective is to 
route the packet from the source to the destination through the minimum power path. Note, since 
link costs are based on transmitted powers, the same receiving device may be selected more then 
once if it is determined that the same receiving device is to be used in order to achieve the 
minimum power path). 

59. As per claim 11 and 19, the combination of Elliot, Billhartz, Light, Baran and 
Krishnamurthy teach wherein the scalar status value h is determined by the value (N+k) C/B 
(Fig. 7, box 56, as well as paragraph 0050 Billhartz discloses a route metric info unit that 
generates a QoS route metric) 

60. where N=number of packets of data currently in the buffer (Paragraph 0053, Billhartz 
discloses that the QoS route metric may be based on node queue size) 

61 . B=battery level (Paragraph 0053, Billhartz discloses that the QoS route metric may be 
based on available power) 

62. C=power requirement of forwarding to the identified receiving device, k is a constant 
(Col. 5, lines 19-27, Krishnamurthy discloses that Each node in the wireless ad-hoc network is 
equipped with a squelch circuit wherein the squelch circuit requires that the received signal 
power be greater than a minimum power level, MinRecvPower. The value of MinRecvPower 
helps determine the power level at which a mobile node has to transmit in order to directly reach 
a neighboring node.). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yosief Berhane whose telephone number is (571) 270-7164. The 
examiner can normally be reached at 9:00-6:00 Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pankaj Kumar can be reached at (571) 272-301 1. The fax phone number for the 
organization where this application or proceeding is assigned is. 571-273-8300 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/YOSIEF BERHANE/ 
Examiner, Art Unit 2419 
/Pankaj Kumar/ 

Supervisory Patent Examiner, Art Unit 2467 



